Pyrene phospholipid as a biological fluorescent probe for studying fusion of virus membrane with liposomes.
We are using fluorescent endogenous phospholipids in virus membranes to study the factors that promote fusion on interaction with receptor membranes. To this end, vesicular stomatitis virus (VSV) grown in baby hamster kidney (BHK-21) cells was biologically labeled with fluorescent lipids, primarily phosphatidylcholine and phosphatidylethanolamine, derived from pyrene fatty acids. The pyrene lipids present in the virions showed a fluorescence spectrum typical of pyrene with an intense monomer and a broad excimer. Interaction of pyrene lipid labeled VSV with serum lipoproteins led to a spontaneous fast transfer of the small amount of pyrene fatty acids present in the envelope (t1/2 less than or equal to 7 min), followed by a considerably slower transfer of pyrene phospholipids from the membrane of the virions (t1/2 greater than or equal to 12 h). Incubation of pyrene phospholipid labeled VSV with phosphatidylserine small unilamellar vesicles resulted in fusion at low pH (pH 5.0) as measured by the change in the excimer/monomer fluorescence intensity ratio. Fusion kinetics was rapid, reaching a plateau after 4 min at pH 5.0 and 37 degrees C. Only negligible fusion was noted at neutral pH or at 4 degrees C. Fully infectious virions labeled biologically with fluorescent lipids provide a useful tool for studying mechanisms of cell-virus interactions and neutralization of viral infectivity by specific monoclonal antibodies reactive with viral membrane glycoprotein.